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The development of radiation protection collimator for eyes in neuro-intervention
and its basic and clinical study for prevention of cataracta

Matsumaru, Yuji
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We have measured absorbed dose in the skin including eyes for the 112 patients
received neuro-1VR at Toranomon Hospital with 60 small radiophotoluminescence dosimeters. Mean maximum
entrance skin dose was 2115.5+ 1131.9mGy, mean right eye dose was 95.3+ 44.3mGy and mean left eye dose
was 186.3+ 182.3mGy. Radiation exposure for an eye is grater in left side and for the patients with
arteriovenous malformations and dural arteriovenous fistula. For the radiation protection for eyes, we
have developed the radiation protection collimator in neuro-intervention. In this study, we had refined
the programs of wireless communication and interface and retrofit the refined collimator to angio-machine
for operation check. Safety equipment of the angio-machine sometimes acts to recognize the collimator as
foreign body then we need more refinement of it.



IVR

IVR

Gy ICRP
2011 0.56y

IVR

112

(RADIREC)
(Maximum ESD)

95.3+ 44.3mGy

186.3+ 182.3mGy ( D ESD
16y 3Gy
103 (92.0%) 21 (18.8%)
Maximum ESD

2049.5+ 886.2mGy 183.2+ 187.1mGy
4380.6% 2203.2 Gy
276.3+ 160.2mGy
3120.2+ 1445.2mGy 320.3+ 243.5mGy

25
(22.9%) Maximum ESD
3103.0+ 1177.1mGy

2029.9+ 1088.1mGy

1092 6mGy ICRP
0.56y

ESD
RADIREC

Lens dose [mGy]

PACS

JPEG

600

L P < 0.001
so0 & |

400 L

00 [

200 F-

00 |-
0

Bk @ Aok
1
PC
2
Bluetooth
PC X



3

1) Kato M, Chida K, Moritake T, Koguchi Y,

Kaga Y, Sakamoto H, Tsukamoto A, Kawauchi
S, Matsumoto K, Matsumura M, Oosaka H,
Tosa T: Study on the development of a
patient dosimetry gown for
interventional cardiology procedures.
Hoshasen Gijyutu Gakkasi Zasshi.
Aug;70(8):814-20, 2014

2) Sun L, Mizuno Y, lwamoto M, Goto T,

Koguchi Y, Miyamoto Y, Tsuboi K, ChidaK,
Moritake T: Direct measurement of
patient™s entrance skin dose during
pediatric cardiac catheterization. J
Radiat Res, 55(6), 1122-1130, doi:
10.1093/jrr/rru050, 2014

3) Kato M, Chida K, Moritake T, Koguchi Y,

Sato T, Oosaka H, Tosa T, Kadowaki K:
Fundamental study on the characteristics
of a radiophotoluminescence glass
dosimeter with no energy compensation
filter for measuring patient entrance
doses in cardiac interventional
procedures. Radiation Protection
Dosimetry, Dec;162(3):224-229,
doi:10.1093/rpd/nct300, 2014

18

1) Sun L, Totsuka T, Akahane K, Hayakawa M,

Matsumaru Y, Tsuboi K, Moritake T: Novel
x-ray shielding device for reducing the
lens exposure during endovascular
treatment for brain diseases. European
Congress of Radiology (ECR) 2015, Vienna,
Austria, March 4-8, 2015

IVR
19

3 2 2015

S-3-2
30
12 4 -6 2014
4)
S-3-3
- 30
12 4 -6
2014
5)
—RADIREC -
30
12 4 -6 2014
6)

30
12 4 -6 2014

7) Kato M, Chida K, Moritake T, Sato T, Tosa
T, Oosaka H, Kadowaki K, Sasaki M, Sasaki
F, Matsumoto K: Patient dose measurement
method in interventional cardiology
procedures. 100" Scientific Assembly and
Annual Meeting of the Radiological
Society of North America (RSNA), Nov.
30-Dec. 5, Chicago, USA, 2014

8) Nishikido F, Takada E, Moritake T, Yamaya
T: Real-time monitoring system of skin
dose distribution in interventional
radiology using organic photo
diodes-combined to plastic scintillators.
IEEE Nuclear Science Symposium & Medical
Imaging Conference, Nov. 8-15, Seattle,
USA, 2014

9) Kato M, Chida K, Moritake T, Koguchi VY,
Sasaki F, Osaka H, Tosa T: Fundamental
study on comprehensive radiation
exposure management for measuring
patient entrance doses in cardiac
interventional procedure and cardiac
computed tomography. The 70" Annual
Scientific Congress of JSRT, Yokohama,
Japan, April 10-13, 2014

10) Sun L, Matsumaru Y, Hayakawa M, Totsuka
T, Akahane K, Tsuboi K, Moritake T:
Development of a novel X-ray shielding
device for neurointerventional
procedures. The 70" Annual Scientific
Congress of JSRT, Yokohama, Japan, April
10-13, 2014

11) Sun L, Mizuno Y, lIwamoto M, Goto T,
Koguchi Y, Tsuboi K, Chida K, Moritake T:



Direct measurement of patient’ s
entrance skin dose during pediatric
cardiac catheterization. European
Congress of Radiology (ECR) 2014, Vienna,
Austria, March 6-10, 2014

12) Chida K, Kato M, Inaba Y, Moritake T:
Evaluating the performance of a
photoluminescence glass dosimeter at
diagnostic X-ray energies for
interventional radiology. European
Congress of Radiology (ECR) 2014, Vienna,
Austria, March 6-10, 2014

13)

NPO
11 21 -23 2013
14) Sun L, Mizuno Y, lwamoto M, Koguchi Y,
Miyamoto Y, Tsuboi K, Chida K, Moritake
T: Direct measurement of patient’ s
entrance skin dose during pediatric
cardiac catheterization 41
10
17 -19 2013
15) Kawauchi S, Moritake T, Hayakawa M,
Hamada Y, Yoda S, Sakuma H, Tano M,
Koguchi Y, Miyamoto Y, Akahane K,
Matsumaru Y: The most effective method of
estimating real-time maximum entrance
skin dose during neurointerventional
procedures. 69
4 11
-14 2013
16) . . ,

28
NPO ,
, 11 15 - 17 2012
17) Moritake T, Koizumi H, Matsumaru Y,
Hayakawa M, Akahane K, Isobe T, Sakae T:
X-ray shielding device for reduction of
the irradiation dose to the lens during
neurointerventional procedures. World
congress on medical physics and
biomedical engineering, Beijing, China,
May 26-31, 2012
18) Hayakawa M, Moritake T, Matsumaru Y,

Kawauchi S, Koguchi Y, Miyamoto Y,
Akahane K: Difference of skin dose
distribution between bi-plane and
single-plane system during
neurointerventional procedures. World
congress on medical physics and
biomedical engineering, Beijing, China,
May 26-31, 2012

6

1) Fumihiko Nishikido, Hiroshi Ito, Taiga
Yamaya, Takeshi Moritake, Shunji
Kishimoto, *“ Prototype X-ray Detector
of Real-time Monitoring System for
Interventional Radiology Using Plastic
Scintillators and Optical Fiber,”
Radiation Detectors and Their Uses
(Proceedings of the 27th Workshop on
Radiation Detectors and Their Uses), pp-
12-20, 2014.

2) Fumihiko Nishikido, Takashi Moritake,
Hiroshi Ito and Taiga Yamaya, "A
prototype real-time dose distribution
monitoring system using plastic
scintillators connected to optical
fiber for interventional radiology"”,
Conferece record of 213 Nuclear Science

Symposium and Medical Imaging
Conference, Soul, Korea, 2013
3) IVR X

24 ILC

, 195-205, 2013

4) Nishikido F, Moritake T, Kishimoto S,
Yamaya T: X-ray detector made of plastic
scintillators and WLS fiber for
real-time dose distribution monitoring

in neurointerventional radiology. 2012
IEEE Nuclear Science Symposium and

Medical Imaging Conference Record
(NSS/MIC), N12-173, 2012
5) IVR
, 35 , 31-33, 2012
6) IVR
X
104

, vol. 32, Sup. 3, 254, 2012



o

@

®

(Yuji Matsumaru)

70323300

(Takashi Moritake)

50450432



